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Synopsis 

Makioka, Toshiki (Shimoda Marine Biological Station, Tokyo Kyoiku Uni¬ 
versity, Shimoda) : Alternative occurrence of two ovarian functions in the 
adult pseudoscorpion, Garypus japonicus Beier. Acta Arachnol.^ 27 : 8-15 (1976). 

A general pattern of occurrence of the oogenic and secretory functions 
was studied in adult ovaries of the pseudoscorpion, Garypus japonicus. Both 
functions occurred alternatively and caused three morphological types or four 
functional phases of the ovary to appear. The relations among the morpholo¬ 
gical types and/or the functional phases were discussed. 


In many pseudoscorpions, the occurrence of two different ovarian functions 
is known, viz. the formation of the eggs and the secretion of the nutritive 
fluid for the embryos and larvae. A few studies have been undertaken on 
either the former (Sareen, 1965; Boissin et Manier, 1969/1970; Boissin, 1970; 
Wood, 1975) or the latter (Lubbock, 1861; Vachon, 1938). Besides, on the 
relationships between both functions, only one study has been reported especially 
on a complementary trophic relation between the yolk and the nutritive fluid 
(Makioka, 1968). 

The author has been studying the ovary of the pseudoscorpion, Garypus 
japonicus, in order to elucidate the natural and the artificial occurrence of 
each function. In the present paper, a general pattern of the occurrence of 
both functions in adult ovaries is reported prior to detailed descriptions. 
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Materials and Methods 

Adult females of Garypus japonicus were collected along the coast at 
Shimoda in the Izu Peninsula every month through the years from 1972 to 
1974. Up to 118 females were dissected immediately after collection to remove 
the ovaries. On the other hand, some females were reared in the laboratory 
at a temperature of 25±2°C during the breeding seasons (from June to August). 
Most of the females constructed the breeding nests in which they laid eggs 
and nursed embryos and larvae until they left the nests about 5 weeks later. 
These 114 females were also dissected in order of the embryo-breeding stage 
in G. japonicus (Makioka, 1968 and 1970).^^ 

The removed ovaries were fixed with Bouin’s solution or Heidenhein’s 
Susa solution and prepared as serial paraplast sections 5-8 ^m thick. They 
were stained with Mayer’s acid hemalum and eosin, Heidenhein’s iron he¬ 
matoxylin, or Heidenhein’s azan. 

The oocytes and the ovarian epithelial cells were especially observed as 
the sites where the oogenic and secretory functions occur, respectively. 

Observations 

In the dissected females, three morphological types of the ovaries, unswollen, 
swollen, and contracted, were distinguished. 

(1) The unswollen ovaries (Figs. 1 and 7) are observed in females without 
the breeding nests. The ovary is a Y-shaped narrow tubular organ lying ventro- 
medianly in the abdomen. The oogonia and the previtellogenic oocytes, less 
than about 40 ^m in diameter, occur in 10-15 subspherical germaria which 
are arranged linearly in a germinal cord or a long ventro-median cumulus of 
the ovarian trunk. On the other hand, two forms of vitellogenic oocytes, 
early and late vitellogenic, occur on their respective stalks protruding in pairs 

2) In the previous papers (Makioka, 1968 and 1970), a division into Stages 6 and 
7 was made for the convenience of description, but it seems better to unite both 
stages into a single stage. Stage 6, hereafter (Fig. 8). 
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Figs. 1-6. Diagrammatic representations of adult ovaries reconstructed from the 
transverse sections, showing a successive transition of morphological types. 

1. Unswollen ovary, 2-3. Swollen ovaries in Stages 3 and 5, 4-6. Contracted 

ovaries in early, middle, and late Stage 6. 

dE: degenerating ovarian epithelium, dES: degenerating egg-stalk, dN: de¬ 
generating nucleus, E: ovarian epithelium, EO: early vitellogenic oocyte, 
ES: egg-stalk, F: fatty yolk, FC: follicle cell, GC: germinal cord, L: 
ovarian lumen, LO: late vitellogenic oocyte, NE: new ovarian epithelium, 
NEO; new early vitellogenic oocyte, NL: new ovarian lumen, NLO: new 
late vitellogenic oocyte. 

from each side of the germinal cord (the former) or of the ovarian trunk (the 
latter) into the body cavity. 

The early vitellogenic oocytes with a few fatty yolk droplets remain about 
a regular 80 ptm in diameter throughout the year. The late vitellogenic ones 
with a number of fatty yolk drops, however, show a remarkable seasonal 
size-variation from 150 to 300 ^m in diameter with a change in the fatty yolk 
volume. The number of each form of vitellogenic oocytes is 20-30 in the 
ovary. The ovarian epithelial cells maintain a regular height of about 20 pim 
throughout the year. 

(2) The swollen ovaries (Figs. 2, 3, and 8) are observed in females in 
the breeding nests during the first half of the embryo-breeding days. The 
ovary begins to swell with a synchronized growth of the ovarian epithelial 
cells secreting the nutritive materials at the time when the female begins to 
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Fig. 7. Seasonal size-variations in oocytes (measured in diameter) and in ovarian 
epithelial cells (measured in height), based on monthly measurement for 3 
years. 

EC: ovarian epithelial cell, EO : early vitellogenic oocyte, LO : late vitello¬ 
genic oocyte. 


construct the breeding nest. The growth of the ovarian epithelial cells lasts 
until the end of Stage 3. The cells then decrease remarkably in size with 
the complete release of the secretory materials into the ovarian lumen by the 
end of Stage 5. The ovary remains large in size and ‘‘ swollen ” in shape, 
retaining the secretory materials in the lumen. 

The late vitellogenic oocytes are released from the swelling ovary (the 
oviposition) about a week after the initiation of breeding nest construction, 
although the early vitellogenic ones remain in the ovary without any indication 
of growth until the end of Stage 5. 

(3) The contracted ovaries (Figs. 4-6, and 8) are observed in females 
in the breeding nests during the second half of the embryo-breeding days. 
The ovary becomes deflated by the rapid and complete release of the secretory 
materials from the ovarian lumen into the breeding sac containing the larvae 
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Fig. 8 . Successive size-variations in oocytes (measured in diameter) and in ova¬ 
rian epithelial cells (measured in height) during embryo-breeding. 

BN: beginning of the breeding nest construction, dg: degeneration, EC: 
ovarian epithelial cell, EE : end of the embryo-breeding, EO : early vitello¬ 
genic oocyte, H: hatching, LO: late vitellogenic oocyte, N 1 -N 2 : supplies of 
the nutritive fluid for embryo, N 3 : supply of the nutritive fluid for larva, 
NEC: new ovarian epithelial cell, NEC: new early vitellogenic oocyte, NLO : 
new late vitellogenic oocyte, OP : oviposition, PO : previtellogenic oocyte. 

at the end of Stage 5, followed by degeneration of the ovarian epithelial cells 
which have completed the secretion. 

The early vitellogenic oocytes grow into new late vitellogenic ones with 
a rapid fatty yolk deposition. At the same time, a pair of previtellogenic 
oocytes in each germarium develops into new early vitellogenic ones. They 
protrude, on their stalks, from each side of the germinal cord into the body 
cavity. A new ovarian epithelium is also formed from the dorsal part of the 
germinal cord, replacing the old one degenerating into several necrotic cellular 
masses. The new ovarian epithelial cells remain similar in size to those cells 
in the unswollen ovary. 
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Discussion 

In the adult ovary of Garypus japonicus, the oogenic and the secretory 
functions occur alternatively and produce three morphological types. These 
peculiar patterns of occurrence of both functions can be summarized in terms 
of the ovarian functional phases as proposed below. 

In the unswollen ovary, both functions seem to be entirely inhibited during 
the autumn and winter months (the resting phase) or almost entirely inhibited 
excepting the late vitellogenic process during the other months of the year 
(the preparatory phase). In the swollen ovary, the oogenic function seems to 
be inhibited and the secretory function is activated (the secretory phase). In 
the contracted ovary, the oogenic function is activated and the secretory 
function seems to be inhibited, while the ovarian epithelium is regenerated 
(the renovational phase). 



Fig. 9. Scheme of cycles of ovarian functional phases. In females which 
construct breeding nests, ovaries pass through Cycles I-II. In other 
females, however, ovaries pass through only Cycle I. 

P; preparatory phase, R; resting phase, Rn : renovational phase, S: 
secretory phase. 


The adult ovaries of G. japonicus alternate seasonally between the resting 
and the preparatory phases (Fig. 7) until, in the breeding season, the females 
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begin to construct the breeding nests in which the ovaries undergo successive 
transitions through the secretory and the renovational phases and approximate 
the preparatory phase again (Fig. 8). 

The relations among the morphological types and among the functional 
phases are summarized in Figs. 1-6 and in Fig. 9, respectively. 
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